Bidirectional movement of gamma-aminobutyric acid in cerebral cortex slices incubated in small volumes of medium.
Rat cerebral cortex slices were incubated in small volumes of medium in order to study the bidirectional movements of gamma-aminobutyric acid (GABA) between tissue and medium, and to measure the extent of release of endogenous amino acids of interest as potential neurotransmitters. The apparent uptake, real uptake, and net change of GABA were calculated from the changes in [14C]GABA and endogenous GABA in the medium. The extent of release of endogenous amino acids was dependent upon the amino acid the duration of incubation, and the volume of incubating medium. Substantial amounts of endogenous amino acids may accumulate in the medium under conditions commonly employed in amino acid uptake studies. The accumulation of endogenous GABA may affect the calculation of GABA uptake when this is based on the initial specific activity of exogenous [14C]GABA. The difference between apparent uptake and real uptake was particularly prominent in the presence of the depolarizing agents, potassium or veratridine, which caused a marked increase in GABA release. Exchange or net release of GABA was found when slices were incubated briefly in media containing 1.3 micrometer or 12.5 micrometer exogenous GABA; net uptake accounted for 50% of observed uptake when slices were incubated in media containing 25 micrometer GABA.